Animals are selective about when to learn by observing others. Models predict that social information becomes less reliable in uncertain environments, and therefore animals should reduce their use of social information in these environments; however, these parameters are often difficult to manipulate and control. We investigated how information reliability and environmental uncertainty affect the use of both social and nonsocial signals. Captive blue jays, Cyanocitta cristata, were given a choice between two perches, one of which was rewarded. Jays could see either a social signal (a conspecific) or a nonsocial signal (a light) that provided some information about the rewarded perch. The nonsocial signal was yoked to the bird that generated the social signal, ensuring the two signals were of identical reliability. We manipulated signal reliability (i.e. the probability that the signal correctly indicated the rewarded perch) and environmental certainty (i.e. the probability that a given perch was rewarded). Qualitatively, jays used both social and nonsocial signals more often when the signals were reliable, and used them less often when environments were predictable. However, jays used social signals less than equally reliable nonsocial signals when environments were unpredictable. Our results suggest that signal reliability and environmental predictability interact to determine signal use, but they do not affect social and nonsocial signals in the same way. © 2015 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Social animals have the opportunity to acquire information by monitoring others' interactions with their environment. Using social information avoids the time and energy costs of independent learning, but it carries its own set of costs. The benefits of social information are frequency dependent: if too many individuals copy each other and few interact directly with the environment, the fitness of social learners is reduced (Barnard & Sibly, 1981; Bikhchandani, Hirshleifer, & Welch, 1998; Vickery, Giraldeau, Templeton, Kramer, & Chapman, 1991) . Animals must therefore use social information selectively and spend some time independently sampling the environment (Galef, 1995; Giraldeau, Valone, & Templeton, 2002; Rogers, 1988) , and indeed we see that animals do not always use available social information (Dukas & Simpson, 2009; Webster & Hart, 2006) . Exactly how animals chose when to use social information, however, remains an open question. A prevailing view is that natural selection has favoured 'social learning strategies', decision-making frameworks used to determine when individuals will use information generated by others, and when they will use nonsocial information (van Bergen, Coolen, & Laland, 2004; Kendal, Coolen, & Laland, 2004; Rieucau & Giraldeau, 2011; Rogers, 1988) .
One proposed strategy is that individuals should use social information when environments are relatively predictable, and ignore it when environments are less predictable. The basic insight is intuitive: when the most beneficial behaviour changes quickly across space or time or is otherwise difficult to predict, the probability that others will be performing outdated or suboptimal behaviours increases (Laland, 2004) . When social demonstrators are likely to have outdated information, the benefits of social learning are reduced and independent learning should prevail. This prediction has been supported through extensive modelling (Aoki & Feldman, 1987; Aoki, Wakano, & Feldman, 2005; Boyd & Richerson, 1988; Laland, 2004) . Empirical studies are few, but those that exist also show reduced social learning in complex or unpredictable environments, although the type of environmental complexity tested varies (Galef & Whiskin, 2004; Rendell, Boyd, et al., 2011 , Rendell, Fogarty, et al., 2011 Toelch et al., 2009; Wilkinson & Boughman, 1999) .
